(12) 



UK Patent Application ,mGB .,,,2323619 n»A 



(43) Date of A Publication 30.09.1998 



(21) Application No 9727127.4 
<22) Date of Filing 23.1Z1997 



(30) Priority Data 
(31) 9626784 



(32) 23.12.1996 (33) GB 



(71) Appllcantia) 

Kvaemar Oil 8k Gas UmStad 
llncorporatad In tha United KInodom) 
Davis Housa, 69-77 Robart Straat High Straat, 
CROYDON, Sumy« CRO OYA« Unftad Kingdom 

(72) Inventor(s) 

Michaal Timothy Smith 
John William Waddall . 

(74) Agent and/or Address for Service 
Sam Briddea 

Kvaamar Earf and WHght Portland House, Stag Place, 
LONDON SW1E 5BH, United Kingdom 



(51) INTCL« 

E02B 17/02 

(52) UK a (Edition P) 

E1HHBHEAH601 H608 

(56) Documents Cited 
GB 1530732 A 

(58) Reld of Search 

UK CL (Edition P) B7A AAACEIHHBHEAHEEHEF 

INTCL^B63B 36/003S/44,E02B 17/0017/03 

Onlina:WPI 



(54) Abstract Htle 

Substructure for an offshore platform and method of Installation 

(57) A substructure for an offshore platform, the substructure comprising a single straight elongate 
thln-walled tube (11) having open ends (12, 14), a plurality of controllably ballastable compartments (15) 
spaced apart longitudinally along the axis of the tube between the open ends of the tube, and control means to 
flood the compartments so that the tube can first be upended from a stable floating horizontal attitude to a 
stable floating vertical attitude, and can then be set down to stand on the seabed in a vertical attitude. 
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1 2323619 

SUBSTRUCTURE AND MFTHOD OF INSTALUVTinN 



The invention relates to a substmclure for an offshore platform, and to a method of 
installing such a substructure. 
5 More particularly the invention relates to a self installing substructure for an oil and/or gas 

drilling and production platform to be located offshore; and to a method of installing such a 
substructure. 

The transportation and installation of substructures for offshore piatfomis is a highly 
specialised activity. The cost of transporting substwctures to their intended locations, and 
10 then installing them securely on the seabed, can fomi a substantial portion of the total cost of 
an offshore development 

This is particularly so in respect of substructures for small offshore platforms in relatively 
shallow waters, such as for the gas fields in the southern North Sea. 

Transportation and installation activities related to substructures can also contribute 
1 5 signlfiwint costs to the development of oil or gas fields in deeper waters. 

In our UK Patent 2.272.930 we have described and claimed a single leg Tension Leg 
Platform (TLP). This has a single column held under tension by the buoyancy of a floating hull 
at its upper end. Ballast is required near the base of the column to resist tension in the column 
created by the buoyancy of the hull. This type of substructure requires the use of a Heavy Ufl 
20 Vessel (HLV) to implement its installation. 

It has been known to use "spar buoy" substructures. The Brent Spar was perhaps the 
best known substructure of this type in the North Sea That substaicture was positively 
buoyant and was not used for production vi/ells extending down into the seabed strata. 

For water depths of 1S0m - 200m in the northern North Sea it has been known to use self 
5 floating substructures for fixed platforms. Examples are the substructures for the Thistle. 
Ninian Southern and Magnus platfomis. A typical self floating substructure had two large 
diameter flotation legs. These flotation legs vvere spaced apart in parallel relationship. They 
were joined with complex lattice framing to two non-flotatfon legs, so to fbrm a four legged 
substmcture which could float to its intended location on the flotatkwi legs. After upending, all 
) four legs were piled to the seabed. 

Predicted motions of this type of self floating substructure while afloat in rough seas led to 
severe transportation design cases (to resist wave and swell induced forces). Accordingly 
these self floating substmctures required large amounts of steel just to form buoyancy and to 
resist the induced forces during transporation. For this reason, barge launched and twin lifted 
substructures Qackets) have become the accepted norm for medium sized and large offshore 
platforms. These barge launched and twin lifted jackets incur substantial installation costs. 



There is currently a requirement for minimal topsides platforms. These may be used for 
exploiting small deposits of oil or gas near to established offshore processing facilities. It has 
recently been proposed to have substaictures with single water-piercing legs to support 
lightweight topsides. Substmctures with single water piercing legs have been driven directly 
5 into the seabed; or secured to the seabed with piles driven into the seabed through pile 
sleeves around their bases (as shown in US Patent 5,127,767). The need for an offshore 
installation spread including pile driving equipment has proved costly. 

The transportation, installation and piling of substructures has been a major cost element 
in the development of offshore oil and gas deposits. For this reason it is desirable to simplify 
10 the installation procedure. 

The invention provides a substructure for an offshore platform, the substaicture 
comprising a single straight elongate thin-walled tube having open ends, a plurality of 
controllably ballastable compartments spaced apart longitudinally along the axis of the tube 
between the open ends of the tube, and control means to flood the compartments so that the 
15 tube can first be upended from a stable floating horizontal attitude to a stable floating vertical 
attitude, and can then be set down to stand on the seabed in a vertical attitude. 

It is preferred that there are attachments for at least three guy wires spaced around the 
external periphery of the open end of the tube that is to form the upper end of the 
substructure. 

20 It is also preferred that the open end of the tube that is to form the upper end of the 

substructure is configured to support a deck. 

In one fomi it is prefen^ed that the open end of the tube that is to form the lower end of the 
substaicture is configured to penetrate into the seabed to form a 'bucket' foundation. 

In this last mentioned iom it is further preferred that there is means to create suction 
25 within the bucket foundation to draw the lower end of the tube downwardly into the seabed 

The open end of the tube that is to form the lower end of the substnjcture maybe 
configured to fit over*, or 'dock' onto, a preinstalled seabed stmcture (e.g. a pile or wellhead). 

It is prefen-ed that the controllably ballastable compartments are located around the 
periphery of the tube. 

30 In one form it is preferred that there is a riser duct wjthin the tube, the an-angement being 

such that the riser duct extends along the tube between the open ends. 

In this last mentioned fonn it is further preferred that the riser duct is centrally located 
within the tube. 

The tube may have a circular cross section; or may be of non uniform cross section axially 
35 along its length; and may have varying external dimensions axially along its length 
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The invention includes a substmcture having attachments for guy wires when installed on 
a seabed and supported laterally with guy wires connected to the attachments and to the 
seabed surrounding the tube. 

The invention also includes an offshore platform incorporating a substmcture of the kind 
5 described above. 

The invention also provides a method of installation of a substnicture as described above 
comprising the steps of floating the tube in a horizontal attitude to its intended location, 
selectively and progressively flooding the controllably ballastable compartments to upend the 
tube into a vertical attitude and then flooding the or further ballastable compartments to set the 
10 tube down to stand on the seabed in a vertical attitude. 

In a preferred form the invention includes the additional step of connecting guy wires to 
the attachments and to spaced points on the seabed sunx)unding the tube. 

A specific embodiment of the invention will now be described by way of example with 
reference to the accompanying drawings in which: 
15 Figure 1 Is a diagramatic longitudinal cross section of a substmcture for an offshore 

platfonr. shown in its orientation for fabrication, transportation and installation; 

Figure 2 is a sketch showing the post installed attitude of the substructure of Figure 1, 
with a topsldes set thereon. 

A substructure 10 for an offshore platfonn comprises a straight elongate thin walled tube 
20 11. The tube 11 has open ends 12 (at its upper end) and 14 (at its lower end). Within the 
tube there are controllably ballastable compartments 15. These compartments are spaced 
apart longitudinally along the axis of the tube by bulkheads 19. The tube 11 is dimensioned so 
that when installed its upper end 12 is above sea level (16), and the lower end 14 extends 
down into the seabed (17). When unballasted, the substmcture 10 is self buoyant 
25 The drawings are not necessarily to scale. In a water depth of 30m the tube may extend 

for 10m above the water line 16 and may extend down for 6m into the seabed 17. 
- - Theuppgr6nd12 6f the tube11ir(»nfigure^^ 
(not shown in Figure 1). 

The lower end 14 of the tube 11 is configured to penetrate Into the seabed 17 as a 
30 'bucket- foundation. There may be pipeworit (not shown) within the tube whereby water can be 
pumped out from the bucket foundation, so to draw the lower end of the tube downward into 
the seabed. 

Penetration of the lower end of the tube into the seabed will be very dependent upon the 
seabed strata. In order to stabilise the tube when only a small depth of penetration is possible, 
guy wires (e.g. 20) may extend downwardly and outwardly from near the upper end of the 
tube, into the seabed some way away from the lower end of the tube. 



35 



-4- 



The central portion of the tube has peripheral watertight compartments 15. surrounding a 
central riser duct 18. This riser duct extends between the open ends of the tube 11. Drilling of 
production wells, can be earned out through this duct. 

In use the substructure 10 can be self installing, thus eliminating the need for an offshore 
5 installation spread including costly lifting and piling equipment. As shown in Figure 1, the tube 
11 is towed to its Intended location horizontally in an unballasted condition. At the intended 
location the compartments 15 are selectively and progressively ballasted to upend the tube 
into a vertical attitude. Selective and progressive ballasting of the longitudinally spaced 
compartments enables the tube to be upended without excessive stress due to bending. 
10 As shown in Figure 2, further ballasting then sets the tube down on the seabed with its 

open lower end 14 penetrating into the seabed strata. If necessary, additional penetration may 
be achieved by pumping the water out of the space between the peripheral wall of the tube, 
the bulkhead above the open lower end, and the seabed. 

When the substructure 10 has been firmly founded on the seabed, and if necessary 
15 stayed against sideways movement using guy wires, the topsides can be installed. As shown 
in Figure 2. a deck 21 is supported between barges, and is floated over the upper end 12 of 
the tube 11. The deck 21 can then be lowered or pulled down on to the upper end 12 of the 
tube 11 forming the substructure 10, thus to complete the offshoreplatform. 



CLAIMS 



A substmcture for an offshore platform, the substructure comprising a single straight 
elongate thin-walled tube having open ends, a plurality of controllably ballastable 
compartments spaced apart longitudinally along the axis of the tube between the open 
ends of the tube, and control means to flood the compartments so that the tube can first 
be upended from a stable floating horizontal attitude to a stable floating vertical attitude, 
and can then be set down to stand on the seabed in a vertical attitude. 

A substructure as claimed in Claim 1 in which there are attachments for at least three 
guy wires spaced around the external periphery of the open end of the tube that is to 
form the upper end of the substructure. 

A substructure as claimed in Claim 1 or Claim 2 in which the open end of the tube that is 
to fonm the upper end of the substructure is configured to support a deck. 

A substructure as claimed in any one of the preceding claims in which the open end of 
the tube that is to fonm the lower end of the substmcture is configured to penetrate into 
the seabed to form a 'bucket' foundation. 

A substructure as claimed in claim 4 in which there is means to create suction vMthin the 
bucket foundation to draw the lower end of the tube downwardly into the seabed 

A substructure as claimed in any one of the preceding claims in which the open end of 
the tube that Is to fomn the lower end of the substructure is configured to fit over, or 
'dock* onto, a preinstalled seabed structure (e.g. a pile or wellhead). 

A substructure as claimed in any one of the preceding claims in which the controllably 
ballastable compartments are located around the periphery of the tube 

A substructure as claimed in any one of the preceding claims in which there is a riser 
duct within the tube, the arrangement being such that the riser duct extends along the 
tube between the open ends. 

A substructure as claimed in Claim 8 in which the riser duct is centrally located within the 
tube. 
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10. A substaicture as claimed in any one of the preceding claims in which the tube has a 
circular cross section. 

11. A substructure as claimed in any one of Claims 1 to 9 In which the tube is of non unifomi 
5 cross section axially along ite length. 

12. A substructure as claimed in any one of the preceding claims in which the tube has 
varying external dimensions axially along its length 

10 13. A substnjcture as claimed in any one of Claim 2 and Claims 3 to 12 as dependant on 
Claim 2. when installed on a seabed and supported laterally with guy wires connected to 
the attachments and to the seabed surrounding the tube. 

14. A substructure substantially as hereinbefore described with reference to and as shown in 
15 the accompanying drawings. 

15. An offshore platform incorporating a substructure as claimed in any one of the preceding 
claims. 

20 16. A method of installation of a substructure as claimed In any one of the preceding Claims 
. 1 to 14 comprising the steps of floating the tube in a horizontal attitudls to its intended 
location, selectively and progressively flooding the controllably baliastable compartments 
to upend the tube into a vertical attitude and then flooding the or further baliastable 
compartments to set the tube down to stand on the seabed in a vertical attitude. 

25 

17. A method as claimed in Claim 16 of installation of a substnjcture as claimed in any one 
of Claim 2 and Claims 3 to 12 as dependant on Claim 2. comprising the additional step 
of connecting guy wires to the attachments and to spaced points on the seabed 
surrounding the tube. 

30 

18. A method substantially as hereinbefore described with reference to the accompanying 
drawings. 
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